Metformin (N', N'-dimethylbiguanide) is an anti-diabetic drug prescribed to more than 100 million patients in the world. In addition to its efficacy for the treatment of diabetes, several recent studies have shown that it has anti-tumoral properties.[@R1] We and others have shown that metformin targets cancer cell metabolism by inhibiting mitochondrial complex 1 activity.[@R2]^,^[@R3] This energetic stress leads to a decrease of intracellular ATP concentration, and cancer cells will increase their rate of glycolysis.[@R2] This compensatory response is not sufficient to restore ATP levels, but is adequate to maintain viable cells in most of the cancer cells. Indeed, metformin blocks cell growth but can also induce apoptosis in some cancer cell models.[@R4] The increase of glycolysis induced by metformin is somehow inconsistent with the observed inhibition of proliferation, since cancer cells use preferentially glycolysis to grow faster. This switch to glycolysis, also known as the "Warburg effect," is linked to oncogenic transformation[@R5] and is accompanied by the hyperactivation of the mTOR pathway. In cancer cells, the increase of glycolysis induced by metformin is associated with a strong inhibition of the mTOR pathway via the AMPK. This new metabolic order established by metformin may explain the paradoxical effect of metformin. In view of the above scenario, Menendez et al. decided to test the synthetic lethality of metformin and combined metformin treatment with glucose starvation. They showed that the treatment of breast cancer cells with metformin alone does not induce apoptosis but arrests cells in G~0~/G~1~. Glucose starvation by itself induces few apoptosis, but the combination of metformin with the absence of glucose induces massive apoptosis. This is not altogether surprising, since the dual action of metformin and glucose starvation block the two main ways of production of ATP (i.e., mitochondrial respiration and glycolysis) ([Fig. 1](#F1){ref-type="fig"}). This is an interesting observation, which could be valuable for future anticancer therapy; however, glucose starvation is not therapeutically feasible. Thus, the use 2-deoxyglucose (2-DG), an inhibitor of glycolysis, could be useful. We and others found that the combination of 2-DG and metformin inhibits prostate cancer cell proliferation and breast tumor growth in xenograft models.[@R2]^,^[@R6] Although it induces a slight apoptotic response in vitro, 2-DG alone is not efficient in vivo to alter tumor growth[@R6] but improves the curative action of radiotherapy;[@R7] similarly, it reinforces metformin action. Another interesting issue raised by Menendez et al. is the use of such dual therapy to target cancer stem cells. Metformin has been shown to selectively kill cancer stem cells and the chemotherapy-resistant subpopulation of cancer stem cells.[@R8]^,^[@R9] Cancer stem cells greatly depend on aerobic glycolysis to sustain their stemness and immortality. The synthetic lethality induced by metformin and glucose starvation may help to improve chemotherapy action and avoid cancer relapse. In conclusion, targeting cancer cell metabolism with a "dual hit therapy" opens new avenues for the future treatment of cancer.

![**Figure 1.** The combination of metformin and glucose starvation induces a strong energetic stress. Metformin inhibits the mitochondrial complex 1 and glucose starvation, or 2-DG inhibits ATP production from glycolysis. The combination of the two energetic stresses induces a massive energetic stress and leads to a strong apoptotic response.](cc-11-2979-g1){#F1}
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